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(54) PACUIWPMTE/lb CKBAXMH . 

(57) M3o6peieHMe othocmtca k ropnoft npo- 

MUUineHHOCTU M MOX6T 6uTb MCnO/1b30B3H0 B 

nxeBMoyAapHbix MexaHuaMax aha pacuiwpe- 
hm* ocBaxMH. Ue/ib M3o6peTeHMji - noBbiiue- 
Hue ycToftNMBOCTM pa6oTM nHeBHoyAapHtix 



MexaHM3M0B nyTeM aBTOMaTMiecxoro nepe- 
pacnpeAeneHMsi pacxoAa B03Ayxa. PacuiMpM- 
re/ib BKiiK>MaeT xopnyc, Hanpaa/iaioiAMA 
nw/ioT, KOMnneicT nneBMoyAapHMKOB, ycTanoa- 
netfHux Ha xopnyce. m B03AyxopacnpeAe/in- 
Tenb c HenoABMKHbiMH 6/ioxaMM 7 m 
noABMKHbiMti 6no K3MH 21. oxBaMeHHbiMM 6ec- 
. KOHeHHoA rMffcoftTsirott 22. Kopnyc coctomt M3 
noABOA»iUMx cextiMfl, e xaxcAOft M3 xotopux 
MMeeTCfl BXOAHasi 11m euxoAHasi 12 xaMepu m 
APoccenMpyioiuee ycTpoflcrBO. cocTonmee M3 
BTynxM 13 m noAnpyxuHeHHoro tuianana 14 c 
OTBepcTMflMM 15. K/ianaH 3axpen/ieH Ha urroxe 
16. Ha kotopom ycTa ho bh 6h u npyxwHM 17 m 
18 m raffed 19. flpw HapyuieHtiM pasHOMepHO- 
ctm pa6oTbi fiHeBMoyAapHMKoa 6/iaroAap* Ha- 
/itiMHK) rM6xoA Turii 22 npowcxoAMT 

3BT0M3TMSeCK0e Bblp3BHMBaHH0 nOAdfM B03- 

Ayxa a KaxcA^A nnesMoyAapHMK. 3 mji. 



is 



M3o6p€TeHne othocmtc* x ropHOft npo- 

MbJUl/ieHHOCTM M MOXeT 6b*Tb MCnO/lb30B3HO B 

nHBBMoyAapHiix MexanM3Max, npeAH33H3- 
MeHHUx ana pactiiMpeHMsi CKBaxMH. 

UenbK) M3o6peTeHMH «B/i»eTC» noButue- 
hm6 HaAexHocTM pa60Tbi pacuiMpMTeit* ny- 
TeM aBTOMdTMsecxoro nepepacnpeAe/ieHM« 
pacxoAa BOSAyxa b n h e bm oyAa p hux Mexa- 

KM3M3X. 

Ha 4>Mr. 1 npeACTaB/ien pacujupuTe/ib 
CKBaxcMH. 66ti|Mft b wa: na <t>wr. 2 - ceseHwe A-A 
Ha 4>wr. 1; na 4>mt. 3 - ceMeHMe # B-6 na 4>mi\ 2. 

PacuiMpmejib ckbsxmh BXJixwaeT xopnyc 
1, HanpaBA5ix>U4MA nw/ioT 2. KOMn/iexT paBHO- 
MCpHo pa3MetueHHbix b xopnyce nHeBMoyAap- 

HMK08 3 C pa60MMMM KdMepdMH 4 M nOPLUHAMH 

5. B03AyxopacnpeAe/iMTe/i> 6 c nenoABwxHbi- 



MM 6/IOK3MM 7 M nOABOAfllUMMH CeKUMflMM 8, 9, 

10. B Kd*A0A cexuMw MMeiOTcn bxgah3« 11 m 
auxoAHdfl 12 xaMepw m APOcce/tMpyiomee yc- 
tpoActbo, cocTORtuee M3 BTy/ixM 13 m noAnpy- 
xcMneHHoro mianaHa 14 c otbbpctmjimw 15.. 
KnanaH 3axpenneH Ha uitoko 16, na kotopom 
ycTdHOB/ienbi npyxcMHbi 17 h 18 m rattxa 19. 

T0PUbl C6KI4MA 33KPUTU KpblUIKdMtl 20. Ha 
KOHUaX UJTOKOB 16 yCTdHOB/ieHbl nOABMKHbie 

6/ioxm 21, Koropue nocpeACTBOM GecxoHe*- 
hoA m6xoA Turn 22 CBsuaHbi c HenoABUxcHU- 

MM 6/IOKdMM 7. 

PacuiMpMTe/ib cxBdxcMH pa6oraeTC/ieAyx>- 
iumm o6pa30M. 

PacuiMpMTeiib ycT3Hao/iMBaK)T na 3a6oA. 
BxnK)H3K)T Bpamenne m noA3K>T otcaruA Boa- 
Ayx b B03AyxopacnpeAennTe/»b 6. 
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CxaTWfl B03AYX M3 BXOAHOfl KdMepU 1 1 

Ka*AOft noABOA«iuew cbkijmm 9. 8. 10 nepea 
OTBepcTMR 15 noAnpyxMHeHHoro K/ianana 14 

It 3330P Me)KAy HOC/ieAHMMM M BTy/tKOA 13 

nocTynaeT b bwxoahyk) lOMepy 12 m 3dTeM 
coot seTCTBe h mo a pa6oMyto KaHepy 4 xaxAoro 
M3 KGMn/ieKTa nMeBMoyAapHMKOB 3. npwBOA* 
b B03BpaTMO-nocTynaTe/ibHoe ABUxeHne nop- 
meHb 5. noA ac^ctbmcm KOToporo ocyiuecTB- 
Mtoj paapyuieHMe nopoA". 

npM paBKOM6pHoA pa6oTe PHeeMoyAap- 
hmkob 3 3a3op MexcAy noAnpyxuHeHHbiM mia- 
ndHOM 14 m BTyAKoA 13 APOCce/iMpyiotuero 
ycrpoACTaa Ka*AOft H3 noABOA*mnx cexiuia 8. 
9. 10 OAMHdxoB m, cneAOBdTenbHO, b pa6osy»o 
KdMepy 4 xaxcAoro nHeBMoyAapHuka 3 nociy- 
naeT paBHoe KO/iMMecreo cxaToro B03Ayxa 

npM OAHH3ICOBOM ABBiieMMM. . 

Ec/im xe paBMOMepHOCTb paOoru n hcbmo- 
yAapHMKOB 3 HapyiuaeTCH ecneACTavie bo3- 

MOXHUX A6<t>0pMaUMA nopUIHM 5. M3MCH6HMil 

TeMnepaTypHoro pextMMa nHeBMoyABpHnxoB 
3 m/im APyrwx 4>arropoB, to 3d3op mcxcay noA~ 
npy^cHHeHHUM K/tanaHOM 14 m BTymcoft 13 M3- 
MeHneTcn nponopuMOHa/ibHo conpOTMB/ieHMto 
noTpe^xreiifi. Ecjim. HanpwMep. conpoTwene- 
Hwe noTpe6neHMio cxaToro B03Ayxa nHesMoy- 

AdpHMKOH.3. CB»3aHMWM c noABOAfltueft 

cexuMefl 8. yBe/iMMM/iocb, to pacxoA B03Ayxa 

T3M yMeHbUJW/lCSI M ABB/16HM6 B BbiXOAHOft Ka~ 

Mepe 12 Boapoc/io, a b buxoahux xaMepax 12 
cexiiMA 9 m 10 pacxoA cxaToro B03Ayxa m 
cicopoCTb ero abm^chmh mthobchho Boapacra- 
•ot, hto Bbi3biBd6T nepeMeiueHMe rn ana hob 14 



10 
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20 
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b HanpaB/ieHim xaMep 12 b hoaboahiumx cex- 
Umax 9 m 10. yMeHbuiaw aaaop MexAy noAnpy- 
XMHeHHUHM x/ianaHaMw 14 m BTy/ixdMM 13 
ynoMflHyrux ce*una. C noMOujbio 6ecxoHeM- 
HOfl rn6KOfl Tflrw 22. orn6aK)mea HenoABMxc- 
Hbie 7 m noABMxcHbte 6/iokm 21. x/ianati 14 
nepeMeiuaeTCfl b CTopoHy yBe/inHeHw» 333opa 
a noABOAtiueft cexuHH 8, mto a bto m aj mm ec km 
BoccTdHaB/iMBaeT pasHOMepHyio pa60Ty scex 

PHCBMOyAapHMKOB 3. 

<t> o p m y /i a n3o6peT6HMfl 

P3CUJHpMTe^b CKB3XMH, BK/1K>M3tOtAMA 

pa3MeiueHHbie b xopnyce nneeMoyAapHwe 
M6X3HM3Mbi h B03AyxopacnpeAe/iHTe/ib t no* 
ziocTb KOToporo coo6meHa c P36ommmm xaMe- 

pa MM HHeBMOyAapHblX MexaHM3MOB, O T A M- 
taK>UJMftCft TCM. MTO, C Ue/1bK> nOBUUJeHMSI 

HdAeKHOCTM pa6oTu pacwMpme/i* nyreM aB- 
TOMdTMHecxoro nepepsdnpeAe/ieHM* pacxoAa 

B03Ayxa B nHeBMOyAapHblX MeX3HM3MdX, oh 

CHa6xeH 6/10K3MM. a B03AyxopacnpeAe/iMTe/ib 

BbfnO/IHeH CeKUMOHHbiM C nOABOAOM K3XA0A 

cbkumm k pa6oneA KdMepe Ka*4oro nHCBMoy- 

AdpHOrO M€X3HM3Ma. npM 3TOM OAMM M3 6/IO- 
kob HenoABMXHO pa3MeiueH 8 MeHTpa/lbHOR 
sacTM B03AyxopacnpeAeflMTeAsi t a APyrne yc- 
TdHOB/ieHbi a cexuHAx c BO3M0^cH0CTbK> nepe- 
MemeHMA m *a*AwA m3 hmx C8H3aH c 
HenoABMxtHbiM 6/iokom n oc pc ac t bom 6ecico- 

H6MHOA rM6KOft THfM, flpM46M KaXA^fl CCKUM5I 

B03AyxopacnpeAeAMTeA» i^MeeT noAnpymn- 
HCHHuit K/ianaH. xoTopwft C8H3aH c 6/iokom. 

yCT3H08AGHHblM B 3TOA CeKUMM. 



■'/ */////* 



/////, 




cpuei 



REST AVAILABLE COPY 



1677225 




/7 18 21 22 15 19 20 

QJUlJ 

CocraBMre/ib JLHepeneHKMHa 
PeAarrop B.Oenbfv*aH , TexpeA M.Mopremra/i KoppeicTOp T.najiwfl 



3aica3 3091 TMpaac 359 noAnucHoe 

BHUtinU TocyAdpcTBeHHoro KOMHrera no M3o6p6TCM ma m m otxputmam npw TKHT CCCP 
1 13035. MocicBd, X-35. Payuicica* na6.. 4/5 



npoM3BOACTaeHHO^i3AaTe/ibCKMA kqm6hh3T "naTeHT". r. YxropOA. y/iXarapwHa, 101 



[state seal] Union of Soviet Socialist (19) §u (1 1) 1677225 Al 

USSR State Committee (51)5 ~E21 B 7/28 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4696570/03 

(22) May 29, 1989 

(46) September 15, 1991, Bulletin No. 34 

(71) Scientific-Research Mining Institute 

(72) E. A. Ivanenko, A. D. Zaytseva, and 
L. V. Sidenko 

(53) 622.233.051.77 (088.8) 

(56) USSR Inventor's Certificate 
No. 1167294, cl E 21 B 7/28, 1983. 

USSR Inventor's Certificate 
No. 1273490, cl. E 21 B 7/28, 1985. 

(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig. 1; Fig. 3 shows the B— B section in Fig. 2. 

The borehole reamer includes body 1 , pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 
linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 

[figure under columns 3 and 4] 



[see Russian original for figure] 



Fig. 1 
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Fig. 2 



[see Russian original for figure] 
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Fig. 3 
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